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Mercury Containers/Shipping

e Standard flask is 2 liters
e Flask + Hg weighs ~35 kg
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Filling (cont.)

 TTF vacuum pump was used to transfer Hg directly
Into the storage tank

— Lower risk than using the peristaltic pump
— Faster operation, ~ 1-1/2 minutes per flask
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TTF Operations - Containment

 You cannot have too much containment!
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Handling Activated Hg Adds
Another Level of Concern

e Small quantity of Hgwas ¢ Vapor monitor would have
released somehow from alerted the presence of Hg

handling the target e Herculite taped to floor area

~3 X 10”3 dpm/100 cm”2
contamination level
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Conclusions

 ORNL has extensive experience handling Hg based on
operating the TTF and other smaller test loops
— 1400 liters, full scale SNS flow loop

— Hg was installed with a vacuum pump; extensive use of spill
containment; He leak check before operating

— Developed procedures for operating TTF and safe handling of Hg

e Numerous interventions have been undertaken to add/modify
TTF test equipment
— Experience with dismantling pipe flanges, pipe cutting, and welding
— Vapor monitors always in use; decontamination using HgX and HEPA
vacuum
« Handling activated mercury requires these same precautions
and procedures, but at an even higher level of alertness
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Held a Hg Target Design
Kickoff Meeting at ORNL, Sept. 1

Since the target system interfaces with all other systems, it was
appropriate to cover all aspects of the system design, including
a preliminary schedule for development

o Attendees from BNL, MIT, Princeton, CERN, RAL

— CERN Safety Requirements/Dose Rates/Tunnel Configuration
— Magnet/Cryostat Design

— Hg Target “Strawman’ Design

— Optical Diagnostics

— Beam Windows/Target Nozzle

— Design Schedule

— D&D lssues

And, also toured SNS site and our Target Test Facility
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Presented a “Strawman” Target

O

Beam Stop

Coupling
Assembly

88888

Target Configuration
Installed in Magnet

Pump Assembly
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Strawman Target - Scale

Mercury Tube Subassembly
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Target Windows/Nozzle Issues

Hg Flow
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A Solid Model Is Under Development

Target containment for delivery tube(s) and mag-
drive pump and motor
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Geometric Orientation of the Beam, Magnetic
AXxis, and Hg Jet Have Been Established

e Option 2 from Kirk McDonald’s memo is the
baseline (shown in PDF, can’t show here)

o Sketch is under development for all to see
— PB parallel with tunnel floor

— BT Is 66 mrad relative to PB, and up-beam end of the
magnet Is tilted up

— Jet 1s 100 mrad relative to PB

e We are planning to write a “Hg Jet Target
Design/Interface Requirements Document”
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Hg Jet Development & Test Schedule

Hg TARGET SYST DESIGN-CERNTEST | ot Finish 2004 2005 2006
Date Date Jul Aug = Sept = Oct Nov = Dec @ Jan Feb Mar Apr May = Jun Jul Aug = Sept Oct Nov = Dec @ Jan Feb Mar Apr May = Jun Jul
Solenoid/Cryostat Milestones
Moved From Aug.-Sept. B-Field and
Fabricate 5/31/04 10/28/04 —f———V (3 month delay) Hg Tests
Deliver/install at MIT 11/1/04 | 11/19/04 AV
System Test 11/22/04 12/17/04 A—
Intergrated Testat MIT 10/31/05 12/28/05
A—— 22
Ship To CERN 1/2/06 | 1/31/06 The schedule for the "Solenoid/Cryostat" is based on that presented to MUTAC Schedule Make Up 27
by H. Kirk on 4/28/04; however, the MIT integrated systems testing is delayed
Install 2/1/06 = 2/28/06 N . ) . A v
— . until Nov.-Dec. 2005 because of design, fabrication, and testing for the Hg target
Commission Test Equipment at CERN 3/1/06 | 3/31/06 system. This likely change is shown on this schedule. A—Y | atCERN
Beam On Experiment 4/3/06  4/21/06
Decommission 4/24/06 = 4/28/06 N
Hg Target System
1. System Design
1a. Engineering Coordination 7/1/04 | 2/28/06 2
8/18/04 v A g ] &
1b. Establish Interfaces & Obtain 8/2/04 | 8/31/04 Diamonds Indicate
Requirements <}:|:> Estimated Travel
1c. Neutronics Calcs (BNL) 8/2/04 | 8/31/04 |:|:I (by BNL)
1d. Develop Interface Dwgs 8/2/04  8/31/04
R m— Final
Conceptual
le. Design Hg Flow Loop System Design Design
Title |
Title | Design 9/1/04 11/12/04 Design
2/23/05 Title Il T Review
Title Il Design 11/22/04  2/18/05 4
1f. Develop Procurement Specification 117/05 | 2/18/05 Design I
11/17/04 Review 3:]
1g. Design Optical Diagnostics (BNL) 9/1/04 11/12/04 L ] {
11/22/04 = 2/18/05 (by BNL)
1h. Design Target Windows (BNL) 9/1/04 11/12/04  — Y Schedule Make Up ??
(by BNL)
1i. Design Hg Nozzle (Princeton) 9/1/04 | 11/12/04 Two Months ??
| e— o
1j. Procurement (Bid & Award) 3/1/05 | 5/31/05 (by Princeton)
1k. Fabrication 6/1005 | 6/30/05 = Schedule Make Up ??
1l. Assemblyand Systems Test 7/1/05 = 9/30/05
1m. Ship to MIT; assemble target compon. | 10/3/05 10/31/05
2. Assistw/ Integrated Test at MIT 10/31/05 | 12/28/05 D&D Plan Signed 1 0\ ogts
} ) ) mnin aine By All Parties
3. Coordinate Design Effort with CERN 9/1/04 | 1/31/05 Use ORNL
4. Develop Decommissioning and 2/1/05 = 5/31/05 Transportation
Disposition Plan Group BNL, MIT,
5. Develop Shipping & Installation Plan for 6/1/05 = 9/30/05 ORNL, and P
MIT and CERN at CERN
6. Provide Engineering Support for the 2/27/06 = 4/26/06 w
High-Power Tests at CERN 3/13/06 (Rev. 4, June 30, 2004)
4/17/06
Jul Aug = Sept  Oct Nov = Dec = Jan Feb Mar Apr May = Jun Jul Aug = Sept Oct Nov = Dec @ Jan Feb Mar Apr May = Jun Jul
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Current/Near Term Tasks for
Target Development

e Redo our schedule for a FY’07 test at CERN
e Re-evaluate the funding needs

e Continue developing the target model

« Draft a “requirements” document

e Continue to participate In tele- and video-
conferences, and other Interactions

« Work with CERN safety experts to establish
criteria that could affect our design and
Installation plans
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